The ability to produce large, continuous and defect free films of graphene is presently a major challenge for multiple applications. Even though the scalability of graphene films is closely associated to a manifest polycrystalline character, only a few number of experiments have explored so far the electronic structure down to single graphene grains. Here we report a high resolution angle and lateral resolved photoelectron spectroscopy (nano-ARPES) study of one-atom thick graphene films on thin copper foils synthesized by chemical vapor deposition. Our results show the robustness of the Dirac relativistic-like electronic spectrum as a function of the size, shape and orientation of the single-crystal pristine grains in the graphene films investigated. Moreover, by mapping grain by grain the electronic dynamics of this unique Dirac system, we show that the single-grain gap-size is 80 % smaller than the multi-grain gap recently reported by classical ARPES.
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Fig. S1
Experimental and tight binding band structures for a single layer of graphene. Left and right panels correspond to multi-and single-domain graphene sheet on copper foil, respectively. The best-fit tight binding bands are shown as dashed blue lines. The π and π* graphene bands near E F can be identified for both the multi-and single-grain sampling. The Dirac point in both plots corresponds to k = 1.703 Å -1 , which is coincident with the K point, the corner of the hexagonal Brillouin zone of grains oriented near the β 1 direction, (see Figure 4) . The dashed lines are from a calculated tight binding band structure, with band parameters adjusted to reproduce measured bands. The best fitting parameters are described in the main text.
